The prevalence of diabetes is rapidly increasing worldwide and has been estimated to double within the next 25 years, presumably affecting almost 300 million people in 2025 (1) . More than 80% will suffer from type 2 diabetes, which is caused by combined defects in insulin secretion and action. Tuomilehto et al. (2) recently showed for the ®rst time in a properly designed and conducted randomised, controlled trial that the disease may be prevented. In the Finnish Diabetes Prevention Study they were able to lower the cumulative incidence of diabetes by 58% by the use of lifestyle counselling in subjects with impaired glucose tolerance (IGT) and a high risk for diabetes.
Although there is ample evidence that a genetic predisposition is important in the development of type 2 diabetes, the rapid increase in prevalence in almost every region of the world shows that environmental factors are of major importance. Epidemiological studies have clearly identi®ed overweight and a sedentary lifestyle as two of the most important environmental factors associated with the development of the disease (3±5). Not surprisingly, weight reduction and physical exercise have therefore long been advocated by many to prevent type 2 diabetes. However, as is the case for prevention of cardiovascular disease, it has been dif®cult to prove scienti®cally that preventive strategies based on changes in lifestyle signi®cantly lower the incidence of type 2 diabetes (6).
Ten years ago, Eriksson & Lindgarde (7) in Malmo, Sweden reported the results of a 6-year, non-randomised, lifestyle intervention study in subjects with IGT. The counselling emphasised primarily the importance of physical exercise, but the participants also received dietary advice. The incidence of type 2 diabetes was signi®cantly reduced from 4.3% per year to 1.3% per year. Furthermore, in a follow-up study performed after 12 years and published in 1998 (8) , the authors reported a reduced mortality rate from 14% in IGT subjects who had not received any special advice to 6.5% in subjects who had participated in the intervention programme. It is noteworthy that active intervention only lasted for 6 years and during the last 6 years of follow-up the intervention group had not received any speci®c lifestyle counselling.
In 1997 Pan et al. (9) reported from China that lifestyle counselling based on diet and exercise (alone or in combination) reduced the progression to diabetes in 577 IGT subjects from almost 68% to around 43% during a 6-year study period. The subjects attended prevention clinics that were randomly allocated to perform counselling on diet, exercise, both or none (control group), but subjects were not randomly allocated to different follow-up groups on an individual basis.
With this background, it is with considerable enthusiasm that we now receive the report from The Finnish Diabetes Prevention Study Group (2). They have found that lifestyle intervention with counselling on diet and physical exercise was able to reduce the incidence of diabetes by 63% in men and 54% in women during a 4-year period. The study randomly allocated 523 subjects with IGT to one of two treatment groups in ®ve centres in Finland between 1993 and 1998. The subjects in the intervention group were given detailed advice about diet and exercise, aimed at reducing weight by 5% or more and increasing the level of physical activity. The dietary advice was tailored to each subject and given during seven sessions with a nutritionist during the ®rst year of the study and one session every 3 months thereafter. Total intake of fat should be less than 30% of energy consumed, and intake of saturated fat less than 10%. Fibre intake was recommended to increase to at least 15 g/1000 kcal. Moderate exercise for at least 30 min per day was advocated, especially in the form of endurance exercise, to improve cardio-respiratory ®tness.
The results showed that the mean weight in the intervention group decreased by 4X2^5X1 kg after 1 year and by 3X5^5X5 kg after 2 years, compared with a reduction of 0X8^3X7 kg and 0X8^4X4 kg in the control group. Both fasting glucose levels and glucose levels 2 h after an oral glucose tolerance test decreased signi®cantly during the study in the intervention group, but increased in the control group. Diabetes was diagnosed in 27 subjects in the intervention group and 59 in the control group, giving a cumulative incidence of diabetes after 4 years of 11% (95% con®dence interval 6±15%) in the intervention group and 23% (17±29%) in the control group. When the subjects were ranked according to their success in achieving the goals of the intervention advice, there was a strong inverse correlation between the success score and the incidence of diabetes. Diabetes did not develop in any of the 49 subjects in the intervention group who reached at least four of the primary goals (weight reduction .5%, fat intake ,30% of energy intake, saturated-fat intake ,10% of energy intake, ®bre intake $15 g/1000 kcal and exercise .4 h/ week). In the control group, 15 subjects achieved at least four of the primary goals, and none developed diabetes. A total of 40 subjects withdrew from the study, 27 for personal reasons.
The authors conclude that it is possible to prevent one case of diabetes for every ®ve subjects with IGT who are subject to non-pharmacologic intervention for 5 years in a primary health care setting. This should be good news for subjects with IGT, for health personnel involved in preventive medicine and, not least, for health authorities facing the increasing burden of diabetes on health care budgets. However, some consideration of the interpretation of the results may be justi®ed. First, the preventive effect was shown in a high-risk population estimated to have a cumulative incidence of diabetes of 35% during a 6-year period. To identify subjects in this risk category will require extensive use of oral glucose tolerance tests in high-risk subjects. The prevalence of IGT among adults in Europe varies between 3 and 10% (10), and it has been estimated that screening of a high-risk population yields one subject for every ten screened who may be suitable for an intervention programme (11) .
The second concern is whether the effect obtained represents prevention of diabetes or merely a delay of the onset of hyperglycaemia. Will these measures prevent the vascular complications of the disease? It is reasonable to expect that the onset of microvascular complications will be signi®cantly delayed, as the frequency of these complications is closely related to the degree and duration of hyperglycaemia (12, 13) . However, the effect of similar preventive measures on cardiovascular disease are more uncertain. Hyperglycaemia is only one out of several important risk factors for macrovascular disease in diabetes (14, 15) and cardiovascular disease is prevalent in IGT subjects even before they develop diabetes (16) . Although the lifestyle changes introduced in the study have the potential to lower several of the known modi®able risk factors for macrovascular disease, it remains to be proven whether these measures will prevent cardiovascular morbidity and mortality.
The optimistic results of lifestyle counselling shown by Tuomilehto and co-workers (2) increase the focus on the results of two large multi-centre studies evaluating whether pharmacological treatment with metformin (17) or acarbose (11) will prevent diabetes in subjects with IGT. The data from these studies are awaited next year, and will raise an important discussion about how diabetes can be prevented in a most cost-effective way. Lifestyle counselling can be quite expensive and hopefully the Finnish Diabetes Prevention Study Group will provide some health economic data from their study. Furthermore, the discussions concerning the best way to prevent diabetes should include considerations about the`medicalisation' of healthy subjects and the possible side-effects of drugs.
The last, and possibly most important concern, is whether the results from this individually tailored lifestyle counselling in a high-risk population performed by highly quali®ed and motivated physicians and nurses can be reproduced in an ordinary General Practice setting. If so, this would be a major step towards the prevention of type 2 diabetes. It also remains to be studied whether population-based programmes aimed at changing lifestyle in a healthy direction can achieve similar results as individual counselling. So far, such population-based strategies aiming at reducing cardiovascular disease have been rather disappointing (18) . The study by Tuomilehto et al. (2) adds important knowledge about preventing type 2 diabetes, and further studies will show whether we are able to implement such strategies in a way that will prevent the global epidemic of diabetes.
